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Introduction
Although in Germany unemployment has decreased noticeably since 2005, the unemployment rate among the low-skilled is still quite high. Almost 20 % of those without a vocational qualification were unemployed in 2011 and among the unemployed the share of people without a vocational degree was about 45% (Weber and Weber, 2013) . Instruments of active labour market policy which provide qualifications can be an effective tool to increase employment prospects especially for this group of the unemployed and are widely used in many countries (e.g. Eurostat, 2012) . Also in Germany there are several types of public sponsored training programmes for job-seekers which aim at increasing human capital of the participants and thus support reintegration into the labour market. Training measures include short-term training and longer further training which aims at improving existing and providing new skills or even, as in the case of retraining, at achieving a (new) vocational degree.
Retraining for a new occupation, which is in the focus of this study, can last up to three years and thus, human capital investments are substantial. In principle, retraining is equivalent to vocational training within the German apprenticeship system and leads to the same vocational degrees. Thus, participants who completed retraining are quite likely to be absorbed by the labour market, just like people who finished apprenticeship training.
In light of demographic change, improving the skills of job-seekers may also mitigate a potential shortage of skilled labour which is present at least in certain regions and occupations, for example, in the field of care of the elderly or for certain technical professions.
Between 2003 and 2005 major labour market reforms in Germany, the so called Hartz reforms were implemented, which also had consequences for the use and design of training measures. One important modification was the introduction of a voucher system. At the same time there was a decline in the promotion of further training with fewest entries into training programmes in 2005.
However, following a phase of low numbers of participants, the importance of (re)training not only reflects in increasing participation numbers but also in the introduction of special programmes by the federal government which promote retraining, for example, for young adults or in occupations with an increasing demand for skilled labour like geriatric nurses.
Numerous empirical studies analyse the effects of active labour market programmes for the unemployed. Cross country evidence shows that training programmes are modestly effective or more effective in the medium run (Card et al., 2010 , Kluve, 2010 . For Germany results are mixed, also depending on the observation period or empirical approach, but the overall assessment of (re)training is rather positive. 1 Existing studies also often compare different types of training courses and the effects for different groups of unemployed people. In the case of retraining, the target occupation should play an important role for the future labour market success of the participants 1 See section 2. and considering occupations is crucial when talking about potential benefits for the demand side.
Only very few studies, however, consider differences between occupations. Different occupations could also explain differences in the effects of training between different groups of participants, e.g., between men and women (see Lechner et al., 2007) .
In this paper we take this aspect into account and analyse heterogeneous effects of retraining for different occupational fields which has rarely been considered so far. For our empirical analysis we use German administrative data, the Integrated Employment Biographies (IEB), which contain a rich set of information on socio-demographic characteristics and the employment histories of participants and non-participants. We consider retraining after the Hartz reforms and apply propensity score matching to estimate the effects of retraining on different labour market outcomes.
As we can use data of all retraining participants between 2004 and 2007, we have a sufficient number of observations to split our treatment group and estimate effects according to target occupations. Our results show that there are substantial differences depending on the occupation for which participants are trained. These differences, however, can only partly explain gender differences in the effects of retraining. Moreover, we estimate effects of retraining separately for two groups of unemployed people who are eligible for public sponsored retraining: unemployment benefit II recipients (according to Social Code Book II) who are often long-term unemployed, and unemployed according to Social Code Book III (recipients of unemployment insurance benefits and unemployed or job-seeking non-recipients). We find that both groups of job-seekers benefit from retraining.
The rest of the paper is structured as follows: The next section gives an overview over the institutional background and the relevant empirical literature. Section 3 describes the data and econometric method used before the results are discussed in Section 4. The last section concludes.
Institutional background and related literature
Public sponsored training programmes play an important role in active labour market policies (ALMP) of many countries and a large number of empirical studies analyse the effects of training for the unemployed. In their meta-analyses Card et al. (2010) and Kluve (2010) consider studies from different countries and compare the effectiveness of different programmes of ALMP. Card et al. (2010) show that classroom and on-the-job training is more likely to have a positive impact in the medium run. Kluve (2010) only finds modest effects of training. Effects often differ by training programmes also depending on the length and intensity of training. For the US, for example, Dyke et al. (2006) and Hotz et al. (2006) show that more intensive training programmes witch aim at enhancing human capital have a negative impact in the short run but positively affect employment and earnings in the longer run. Heinrich et al. (2013) analyse the effects of the US Workforce Investment Act which, among other things, also includes training provided through a voucher. The authors find positive effects on employment and earnings.
There is also much empirical evidence for European countries where expenditures on active labour market programmes are often much higher. Lalive et al. (2008) , e.g., analyse different measures of ALMP in Switzerland and find no effect of training programmes on unemployment duration. Crépon et al. (2012) show that also in France training does not shorten unemployment duration but has a positive impact on the duration of the subsequent employment spell, where longer courses lead to longer unemployment but also to longer employment spells. Jespersen et al. (2008) analyse the effects of different types of training and other programmes in Denmark and also measure their net social benefits. Sianesi (2008) compares the effectiveness of different Swedish programmes and finds that classroom training courses perform relatively poorly compared to other ALMP measures. For Germany, heterogeneous effects of different training measures are e.g. reported by Lechner et al. (2007 Lechner et al. ( , 2011 or Biewen et al. (2008) . One of these measures is retraining which is characterized by high human capital investments and its long duration of about two or even three years. 2 Retraining is intended for people who never completed vocational training or who have not worked in their learnt occupation for a certain period. Participants obtain a (new) vocational degree which is equivalent to a degree obtained in the German apprenticeship system. 3 Completing a vocational degree can increase people's employment prospects substantially. Especially low-skilled workers face a quite high unemployment risk. In 2011 45 % of the unemployed in Germany did not have a vocational degree. The unemployment rate among the low-skilled was almost 20 % whereas it was only 5.1 % for people with a vocational degree (Weber and Weber, 2013) . There is an excess supply of lowskilled workers in Germany (Bogai et al., 2014) and at the same time an increasing demand for skilled labour. Thus, retraining can be expected to have relatively strong effects on the job chances of participants.
Although this type of training is quite specific to German active labour market policies, also in other countries there are programmes which lead to the achievement of a formal qualification or have a long duration of e.g. one year (see Dorsett, 2006 for the UK) or up to two years (see Jespersen, 2008 for Denmark). Winter-Ebmer (2006) analyses a specific Austrian programme which also can involve occupational reorientation and apprenticeship training.
The majority of studies on (re)training for Germany consider entries during the 1990s or early 2000s. Lechner et al. (2007 Lechner et al. ( , 2011 apply matching and analyse various training measures starting between 1993 and 1994. Employment and wage effects are measured up to eight years after the start of the programme, which is sufficiently long for retraining to unfold a positive impact on the employability of participants. For West Germany they report higher employment effects for women and for people who never completed vocational training before (Lechner et al., 2011) . In their analysis for East Germany, Lechner et al. (2007) find that retraining strongly increases the employment probability of female participants by 25.5 percentage points but has no significant effect for men. They suppose that such strong gender differences can be explained by different target occupations. The target professions of the majority of men in their sample were construction-related, whereas women mainly had office-related target occupations, followed by health-, social-and education-related professions. They show that, at the time people were assigned to courses, the caseworkers' assessment was plausible, as unemployment in the construction sector was quite low, but it rose strongly until the participants completed their retraining. Thus, gender differences can be caused by the wrong choice of occupations for male participants. As we use data of all retraining participants in a four-year period and thus have a much higher number of treated individuals, we can estimate employment effects separately for participants with different target occupations and also compare effects by gender within some occupational fields.
The studies by Fitzenberger and Völter (2007) and Fitzenberger et al. (2008) are based on the same administrative data but their methodology differs. They also show that for West Germany retraining generally has a quite strong positive impact on the employment prospects of participants (Fitzenberger et al., 2008) . For East Germany the effects of retraining are mostly insignificant (Fitzenberger and Völter, 2007) . However, despite the fact that they also report gender differences in target occupations, they do not find gender differences in the estimated effects. 4 Besides, only very few studies on (re)training also consider specific occupations. Osikominu (2013) , for example, reports differences in the labour market effects between different occupational groups and argues that these can also explain gender differences. However, she considers original occupations before getting unemployed. This is appropriate especially for such training measures which provide general or job specific skills which can help job-seekers to find a job in their former profession again. In the case of retraining, however, labour market prospects rather depend on the future profession. Kleinert and Dietrich (2006) concentrate on care professions and analyse the subsequent labour market success of unemployed who participated in training or retraining in this occupational field. They find that many participants found a job quite fast after completing training and also three to four years later most of them were employed.
The above mentioned analyses all consider retraining starting in the 1990s and early 2000s.
Instruments of active labour market policies, however, are regularly subject to change. In Germany, many programmes of ALMP were reorganized and new measures were implemented as part of the Hartz reforms which were realised between 2003 and 2005. 5 Until 2003, participants were assigned to courses by their caseworker. This procedure was replaced by a voucher system. Participants now get a voucher which indicates the objective and duration of training and can choose an appropriate training course within a certain period (Kruppe, 2009 ). This new procedure should increase selfresponsibility of the participants and also initiate market mechanisms on the supply side. Moreover, a certification system was introduced to assure a certain quality of the courses.
Training for job-seekers should not only improve their individual labour market chances, but can also help to meet an economy's labour demand. In 2004 yearly agency-specific training plans were introduced which should explicitly take into account the demand side of local labour markets.
Retraining for the unemployed should concentrate on occupations and industries with an increasing demand for skilled labour, so that labour demand can be compensated and participants will likely find a new job after they have finished their course. Positive effects of retraining should be more pronounced if these training plans are appropriate and caseworkers make a correct assessment of the future demand for certain professions. This forecasting may be complicated by the fact that the duration of retraining for a vocational degree is quite long. Moreover, not only the occupationspecific labour market situation is relevant for the success of retraining. Also the participant's suitability for the new occupation plays an important role.
Between 2003 and 2005 also the selection criteria for participants were stricter and employment agencies additionally had to make a forecast about the potential success of participants. This could have affected access to training, because caseworkers had a strong incentive to give vouchers to people with a high reemployment probability, which implies cream skimming effects (Rinne et al., 2013) . Besides, it is also likely that unemployed who are far from the labour market are disadvantaged when it comes to the redemption of the training voucher, e.g., because of a lack of information with regard to course offers and greater difficulties to inform themselves about suitable courses (Kruppe, 2009) . Unemployed without a vocational degree may belong to this group and selection effects induced by the reforms may well affect the effectiveness of retraining. However, only few studies analyse the effects of retraining after the Hartz reforms so far. Stephan and Pahnke (2011) show that retraining which started in 2003, after the introduction of training vouchers has a strong impact on the employment probability 3.5 years after its start, but 5 Four laws -Hartz I to Hartz IV -were implemented between January 2003 and January 2005. While Hartz I to Hartz III reorganized public employment services and measures of active labour market policy, Hartz IV combined unemployment benefits for long-term unemployed and social assistance benefits to means-tested unemployment benefit II (Jacobi and Kluve, 2007) . accumulated time in employment is relatively low because of the long lock-in period. Doerr et al. (2013) focus on the effect of obtaining a training voucher and among other things also consider retraining. They come to the conclusion that participants experience lock-in effects for more than three years, but 48 months after the start of retraining they have a higher employment probability of 8 percentage points than non-participants and also significantly higher monthly earnings. They also find that retraining performs better than shorter courses and that low-skilled benefit most from receiving a training voucher (although this group has a lower redemption probability, see Kruppe, 2009 ).
In the course of the Hartz reforms, Book II of the Social Code (SGB II) was introduced in 2005 and involved major changes in the organization of unemployment benefits. Unemployment benefits for long-term unemployed and social assistance benefits were combined to means-tested unemployment benefit II. Unemployment benefit II is intended for long-term unemployed people who have exhausted unemployment insurance benefits or people with no or only short employment before registering as unemployed as well as workers with low income below a certain threshold. This group of unemployment benefit II recipients differ from those unemployed receiving unemployment insurance benefits and falling under Book III of the Social Code (SGB III) 6 , and retraining might have different effects for these hard-to-place job-seekers. Bernhard and Kruppe (2012) analyse the effects of training for participants according to SGB II and find positive effects on the employment rate of participants of up to 13 percentage points. We also consider the group of unemployment benefit II recipients in our analysis of the effectiveness of retraining.
Data description and method
We analyse differences in labour market outcomes between retraining participants and nonparticipants applying statistical matching techniques. We use data from the Integrated Employment Biographies (IEB) 7 of the Institute for Employment Research (IAB), which is a merged database combining individual records of four different administrative sources of the Federal Employment Agency. The IEB contain information from the IAB Employment History, the IAB Benefit Recipient History, the participants-in-measures data and data on job search originating from the applicants pool database. Besides daily information on employment episodes subject to social security contributions, job search episodes, receipt of transfer payments during unemployment and episodes of programme participation, the data include a wide range of individual characteristics which are 6 E.g. they are on average less skilled and a higher proportion of women under SGB II are single mothers. 7 We use version V10.00 of the IEB. For detailed information on (a sample of) the data see Dorner et al. (2010) . essential for the matching procedure. In case of employment spells there is also information on job characteristics and earnings. 8
The treatment group includes all participants who started retraining between January 2004 and December 2007. As the used version of the IEB contains information up to December 2011 we can follow the participants for at least four years after programme start. Moreover, we draw an inflow sample into unemployment and the resulting control group consists of people who were unemployed at least once between 2004 and 2007 (and whose unemployment spell started after 1999). We include individuals with transitions from employment to unemployment but also, e.g., from vocational training to unemployment or individuals who register as unemployed after a period without information in the data (for example, after times of self-employment or after a period out of the labour force).
As mentioned above, Book II of the Social Code (SGB II) was introduced in 2005 and the resulting new group of unemployment benefit II recipients is very different from those unemployed falling under Book III of the Social Code (SGB III). Thus, we split our sample into three different subsamples and within these subsamples we run separate estimations for male and female participants. The number of retraining participants in the samples can be found in Table 1 . The first sample consists of people who were unemployed at least once in 2004 before SGB II was implemented. For the period from 2005 to 2007 we differentiate between retraining for unemployed according to SGB II and SGB III.
Out of about 57,000 retraining participants we can use for our estimations almost the half started retraining in 2004. For the period 2005 to 2007 we observe about 19,000 participants according to SGB II and about 10,000 according to SGB III. About 45% of all participants are women. participation and the success of the programme, the outcome without participation Y h D(t)=0 is independent of the treatment status (Conditional Independence Assumption, CIA). In the case of propensity score matching (Rosenbaum and Rubin, 1983) the CIA is Y h D(t)=0 ⊥P(X) with P(X) indicating the probability to start retraining given observable characteristics X. If this condition holds, the ATT h months after the start of treatment in calendar month t is given by
For the 2004 sample we exactly match on 12 calendar months, for the other two samples on 36 calendar months (2005) (2006) (2007) , but we report aggregated mean effects on Y for all t calendar months in which unemployed people may start retraining.
We do not limit our analysis to the first participation in a measure during an unemployment spell but our treatment group also includes retraining participants who participated in other programmes before. Otherwise, we would lose a considerable share of observations as many of the retraining participants in our sample took part in shorter training before they take up a retraining course. These shorter courses before retraining often aim at testing aptitudes of the potential participants. The fact that unemployed individuals could have participated in other courses before is taken into account by using variables for the estimation of the propensity score which control for prior participation in training programmes in the same unemployment spell. Fredriksson and Johansson (2008) argue that a static matching approach with a classification window conditioning on future outcomes of the comparison group results in biased estimates of the treatment effect. Stephan (2008) also shows that the choice of the comparison group with respect to potential future treatment participation has a strong impact on the matching results. Therefore, we do not restrict the control group to future non-treatment but all unemployed belonging to the comparison group can participate in retraining or any other measure in the following period. The only restriction we impose is that unemployed belonging to the potential control group do not participate in any programme in the month they are matched to a treated individual who starts retraining in this month. Sianesi (2004) implements a dynamic matching approach where unemployed can be treated at any point in time during their unemployment spell and are matched with unemployed non-participants with the same unemployment duration. As effects are estimated depending on elapsed unemployment duration, the timing of treatment is taken into account. Fitzenberger et al. (2008) and
Biewen et al. (forthcoming), for example, also follow this approach and estimate treatment effects separately for different durations of elapsed unemployment. As we do not find strong differences for individuals with differences in unemployment duration we do not exactly match on elapsed unemployment but include it in the estimation of the propensity score.
The CIA implies that all factors which determine participation in retraining and labour market outcomes are used for matching. Lechner and Wunsch (2013) discuss the importance of different control variables and show that besides personal characteristics, information on the current unemployment spell, regional information, pre-treatment outcomes as well as short-term labour market histories play an important role in successfully controlling for selection. Thus, we include a rich set of explanatory variables in the estimation of the propensity score, which are listed in Table   A1 in the appendix.
After estimating logit models we match on the predicted propensity score and exactly on calendar month. We apply different matching algorithms like nearest neighbour matching without and with replacement and different numbers of neighbours with and without ties as well as radius matching, which lead to very similar estimated effects. The results reported here are based on nearest neighbour matching with five neighbours with caliper 0.005 and ties, as this algorithm produces the best balancing, especially in the cases where we have relatively few treatment observations. To check the matching quality with respect to balancing, we calculate the standardized bias for all control variables which is always smaller than five (in many cases even smaller than one). If we do not achieve sufficient balancing with our basic specification, we additionally add interaction terms and/or quadratic terms of selected covariates.
In this study heterogeneous treatment effects for different target occupations are taken into account. We aggregate occupations according to the BIBB occupational fields of the Federal Institute for Vocational Education and Training (BIBB). This classification contains 54 categories and aggregates occupations according to their similarity in tasks or work activities (see Tiemann et al., 2008) . Aggregating occupations increases the number of observations in the different subgroups and thus the number of occupational groups that we can analyse separately. Figure 1 and Figure 2 show the most important target occupations of male and female participants. Figure 1 indicates that women are strongly concentrated in two occupational fields, healthcare occupations and clerical office occupations. About 40% of all female participants get retraining in the field of healthcare (mainly as nurse for the elderly 9 ) and about 24% in clerical office occupations. The third most important target occupations are those in the secondary human health field which include occupations like hairdressers, cosmeticians and pedicurists, followed by sales occupations, wholesale and retail clerks and social occupations. 9 More than 60% of all participants in the field of healthcare are trained as nurse for the elderly. Other occupations in this field are, for example, physiotherapists, nurses or doctor's assistants.
For men we do not find such a strong accumulation in particular occupations, but participants are much more spread over different target occupations (see Figure 2 ). 10 Just like for women the most important occupational field is healthcare but the share of male participants with target occupations in this field is less than 13%. The second most important occupational field is industrial and tool mechanics with about 9%, followed by transport, office, electrical and construction occupations. Table 2 shows that men participate in retraining which lasts on average more than 600 days whereas the average duration for female participants is even more than 700 days. This difference can be attributed to different target occupations of men and women, as, similar to initial vocational training, 10 A similar pattern can be found for occupational choice of men and women in the case of initial vocational training (see e.g. BMBF, 2013). (726) Female participants 709 (730) 752 (730) Transport occupations 488 (593) 515 (626) Sales occupations 519 (535) 575 (635) Cooks 532 (638) 609 (640) Personal security occupations 549 (656) 606 (702) Construction occupations 566 (698) 609 (730) Industrial and tool mechanics 578 (699) 630 (724) Warehouse workers 586 (663) 637 (668) Core IT occupations 600 (715) 645 (726) Wholesale and retail clerks 606 (684) 663 (730) Metal production and processing occupation 609 (726) 668 (730) Occupations in secondary human health field 611 (712) 654 (726) Metal construction, installation 629 (730) 688 (730) Clerical office occupations 649 (700) 692 (729) Electrical occupations 650 (730) 692 (730) Social occupations 794 (726) 819 (730) Healthcare occupations 829 (1088) 872 (1093) The success of retraining depends on whether there is a demand for certain professions and the labour market can absorb these trained employees. Figure A1 to Figure A6 in the appendix show employment and unemployment trends during the observation period for the most important target occupational fields of participants. Besides the overall trend of decreasing unemployment and only modest negative effects of the crisis, in most production-related occupations ( Figure A1 and Figure   A4 ), which are important target occupations of men, this decreasing trend in unemployment is somewhat more pronounced than in other occupational fields and employment is almost constant.
Within the field of production-related professions, the highest unemployment rate and a negative employment trend can be found for construction occupations.
Most of the considered primary service occupations show moderate employment growth (see Figure   A5 ). Among these occupations, the unemployment rate is the lowest for clerical office occupations, 11 As mentioned before the duration of retraining is shortened by 1/3 compared to initial vocational training. However, in the case of retraining as a nurse for the elderly which regularly lasts three years, training duration could not be reduced in our observation period, but a reduction of the training period has only been possible again since April 2013. followed by wholesale and retail clerks and transport occupations, and it is the highest for cooks (see Figure A2 ). Especially secondary service occupations like healthcare and social occupations which are mainly chosen by female participants, are characterized by strong employment growth and a low unemployment rate (see Figure A3 and Figure A6 ). Given the demand for skilled labour varies with occupations, differences between main target occupations of men and women may well explain differences in the effectiveness of retraining.
For the interpretation of our results it is important to keep in mind that participants with different target occupations also differ with respect to other characteristics. Table A2 and Table A3 in the appendix present the mean values of the observable characteristics by gender and occupational fields. 12 Participants in the field of healthcare or social occupations, for example, are relatively old but also more often had obtained a vocational degree before. More than 93% of all participants with retraining in the field of healthcare or social occupations are German, whereas the share is about 85% in the field of secondary human healthcare occupations, industrial and tool mechanics and electrical occupations. There are a lot of other differences between treated individuals with different target occupations. Thus, sorting into specific occupations seems to be present. In our estimations we compare participants with a specific target occupation with untreated individuals who are very similar to the subsample of participants, but we cannot compare treated individuals with different target occupations. 13 Still, as we have a very high number of control group observations without retraining, we can find very similar matching partners when we compared participants within a certain occupation with non-participants.
Results

Aggregated effects on labour market outcomes
Before the results for different occupations are shown, we present overall effects for the three different samples. For participants starting a course in 2004, we report effects up to seven years after treatment start. For the other two samples with participants starting retraining between 2005 and 2007, we can track their labour market history up to four years after treatment start. Figures 3 to 5 show treatment effects on unsubsidised employment subject to social security contributions for the three different samples. 12 The previous major occupational field before the beginning of the unemployment spell in Tables A2 and A3 indicates that there is a correlation between former and future occupational field and in some cases a considerable share of participants already had a job in his/her future occupational field before. 13 We also tried a multiple treatment approach (e.g. Lechner et al. 2011) and match participants in different occupations. However, differences seem to be too strong and we did not achieve a satisfying balancing after matching in most cases, also because the number of control observations which can be used for matching is quite low.
Participants starting retraining in 2004 experience strong lock-in effects up to about -20 percentage points about 20 months after treatment start (see Figure 3 ). About 24 months after the beginning of the programme there is a remarkable increase in employment effects as the duration of many retraining courses is about two years (for the distribution of the length of courses see Figure A7 in the appendix). Average treatment effects get positive in the male sample shortly afterwards but, compared to female non-participants, the employment probability of female participants is still lower until about three years after they joined the programme. This longer lock-in period can be explained by the fact that women take part in retraining that lasts longer, especially retraining in the field of healthcare occupations. 14 At the end of the observation period, seven years after treatment start, female participants experience higher effects on the employment rate than male participants.
For women the treatment effect is almost 23 percentage points whereas it is 15.7 percentage points for men (see also lower part of Table 3 ). Note that the employment share for both male and female participants is about 62% after seven years. The stronger effect in the subsample of women is due to the fact that only about 39% of the women in the matched control group are employed, whereas the employment share of matched male non-participants is about 46%.
The dashed vertical line indicates the end of the observation window for the samples of participants according to SGB II and SGB III four years after treatment start. Between four and seven years after treatment start, estimated effects do not change substantially. The effects only get somewhat lower.
Those unemployed in the control group who do not (or later) start a programme only catch up somewhat after a while. Thus, we can be confident that the estimated effects 48 months after treatment start in the other two samples are meaningful.
whereas it is about 33% in the control group of men and thus, estimated treatment effects are stronger for women. Figure A7 in the appendix shows that for female participants in 2004 the mode of retraining duration is about three years. For participants according to SGB II, lock-in effects are relatively weak (see Figure 4 ). This may have different reasons. First, dropout rates could be quite high among this group of disadvantaged unemployed people. Moreover, especially for unemployed according to SGB II priority is given to job placement. It is possible that participants (have to) drop out of retraining early if there is a job opportunity to prevent further benefit receipt. Finally, people in the control group who are not locked-in in the programme but only on job search, still face difficulties to find a new job as they are hard-to-place. Thus, the share of employed people in the control group may not be very high. Our results show that, compared to female non-participants under SGB II, female participants have a lower employment probability of about 10 percentage points during the first months after they started training and effects exceed the zero line after month 26. For men lock-in effects are somewhat stronger. After four years men who participated in retraining have a higher employment rate of about 12 percentage points compared to male non-participants. In the subsample of women according to SGB II the effect on the employment probability is almost 19 percentage points. Again, the share of employed people after four years is with about 45% very similar for male and female participants (and much lower than in the 2004 sample), but the percentage of employed nonparticipants differs by gender. Only 26% of the women in the matched control group are employed Four years after treatment start, employment effects for participants according to SGB III are very similar (see Figure 5 ). Female participants have a higher employment probability of about 20 percentage points, male participants of 12 percentage points. However, compared to participants according to SGB II, lock-in effects are much stronger in the SGB III sample. During the first months after beginning of the programme they rise up to -26 percentage points in the subsample of women and to -36 percentage points in the subsample of men. As unemployed according to SGB II are often long-term unemployed and disadvantaged on the labour market, people belonging to the control group of the SGB II sample less often find a job during the lock-in period of the participants compared to unemployed in the control group of the SGB III sample. The fact that unemployed under SGB II have poorer chances on the labour market also reflects in much higher employment shares in the SGB III sample compared to the SGB II sample. 66% of male participants and 63% of female participants are employed four years after treatment start. Also the share of employed nonparticipants is with 44% for women and 54% for men much higher.
In addition to monthly employment status, Table 3 15 also shows effects on unemployment status and on accumulated days in employment subject to social security contributions as well as on cumulated earnings from unsubsidised contributory employment after four (seven) years. Although monthly employment effects at the end of the observation period hardly differ for participants according to SGB II and SGB III, we find strong differences in cumulated effects because of a much more pronounced lock-in effect for participants under SGB III. Except for women under SGB II, retraining has a negative impact on cumulated days spent in employment four years after treatment start.
These mostly negative effects on cumulated employment after four years also reflect in lower cumulated earnings for most treatment groups.
The upper part of Table 3 indicates that only female participants who started retraining in 2004 and female participants according to SGB II realise positive effects on cumulated earnings of about 1000 and 2450 euro after four years. In the case of women in the 2004 sample, the effect on cumulated employment is negative, but the effect on cumulated earnings is positive. This indicates that, given an individual is employed, earnings are higher for participants. 15 Differences in the number of observations in Table 3 compared to Table 1 are due to the loss of some observations which are not on the common support.
For participants joining a retraining course in 2004, effects seven years after programme start are reported in the lower part of Table 3 . It is obvious that, although the effects on monthly outcomes (employment, unemployment) are somewhat weaker than after four years, the impact on cumulated employment and earnings is positive and significant. After seven years female participants have spent about 268 days more in regular employment than non-participants, male participants about 141 days. Cumulated earnings of retraining participants seven years after programme start are about 16,700 euro higher for women and about 10,400 euro higher for men. Looking at unemployment as outcome variable in Table 3 , negative unemployment effects are less pronounced than positive employment effects. In month 48 after treatment start they vary from -6.2 percentage points for the SGB III subsamples to -17.3 percentage points for women in 2004. Smaller effects on unemployment imply that a larger share of untreated individuals who do not find a job subject to social security contributions do not register as unemployed any longer. As we do not have any information on individuals who are not employed and not registered as job-seekers, these individuals may, e.g., have dropped out of the labour force or have become self-employed.
Overall, the results show that positive effects of retraining on future labour market outcomes are more pronounced in the 2004 sample and in the female samples. The finding that effects are stronger in the 2004 sample might be explained by different labour market situations when participants finished their courses. With a duration of mostly two to three years, participants starting retraining in 2004 completed their training in a time with increasing labour demand. Participants between 2005 and 2007 could at least partly be affected by the crisis and might have been faced with a situation in which employers reduced hires. One reason for the fact that effects are stronger for female participants might be that women and men are trained for different occupations with varying demand. Thus, we estimate treatment effects separately for different target occupations. treated individuals who are trained for the specific occupation). As female participants are strongly concentrated in very few occupations, we have less occupational fields to analyse. For the groups of male and female participants there is an overlap of three frequent occupational fields, healthcare occupations, office occupations and wholesale and retail clerks. The results in the upper part of Table 4 indicate that, four years after treatment start, for male participants in 2004 the most successful professions are healthcare and transport occupations as well as some production-related occupations (occupations in metal production and processing, industrial and tool mechanics, occupations in metal construction and installation). Retraining in one of these occupational fields increases the employment probability of men by more than 20 percentage points.
Effects by occupational field
Employment effects
Seven years after treatment start effects are somewhat lower for most occupations.
For unemployment benefit II recipients also retraining in the field of healthcare occupations and transport occupations has the strongest employment effects for men (with about 24 and 20 percentage points after four years). For the group of male participants according to SGB III we report results only for six different occupations where we each observe more than 350 participants with a certain occupation. Again, target occupations in the field of healthcare increase the employment probability of participants the most. The success of retraining in this occupational field is not surprising given the high demand for such occupations which reflects in increasing employment and decreasing unemployment rates during the last years (see Figure A3 and Figure A6 ).
The least effective target occupations for men in the 2004 sample are construction occupations, clerical office occupations and cooks. Training as a cook induces the lowest increase in the employment probability of treated individuals of 7.4 percentage points after four years and 6.5 percentage points after seven years. Note that cook is the occupation with the highest unemployment rate of all professions considered in our analysis (see Figure A2 ). Also construction occupations are characterized by a relatively high unemployment rate and a negative employment trend ( Figure A1 and A4) , thus the results can be explained by specific labour market conditions. In the SGB II and SGB III samples, the lowest effects can be found for men receiving retraining in clerical office occupations. In the case of unemployment benefit II recipients, the average effect on employment probability of 3.1 percentage points is even insignificant. The same is true for the treatment effect of training as a cook of 3.4 percentage points. In contrast to cooks, the moderate effects of retraining in the field of office occupations cannot be explained by difficult labour market conditions (see Figure A2 and Figure A7 ). Another explanation for weak effects could be higher dropout rates in certain occupations. Unfortunately, we do not have reliable information on the nature of termination of retraining. However, in the case of initial vocational training, drop-out rates of apprentices who get trained as cooks, for example, are among the highest (BMBF, 2013).
The lower part of Table 4 presents the results for the most frequent target occupations of female participants. For the 2004 sample and the SGB II sample we each observe four different occupational fields with more than 350 participants, for the SGB III sample we only estimate treatment effects for healthcare occupations and clerical office occupations. Again, after four years, similar to the effects for male participants, the employment effects of retraining in healthcare occupations are with 28.1 to 36.0 percentage points among the highest, together with social occupations and clerical office occupations. Similar to men, the impact on the employment probability of women in most cases gets somewhat lower after seven years. The least successful ones of the frequently chosen occupations are those in the secondary human health field. Only for the sample of unemployment benefit II recipients there are relatively small significant effects of 4.8 percentage points.
Overall, both for male and female participants we find a strong heterogeneity in the employment effects for different target occupations, varying from about 3 to about 26 percentage points for men and from insignificant negative effects up to 36 percentage points for women. However, as participants in different occupations differ with respect to observable characteristics, no statement can be made whether participants with a specific occupation would realise higher or weaker effects if they had chosen another occupation.
Finally, for three occupational fields we obtain estimates both for women and men. For women, employment effects of retraining in the fields of healthcare and clerical office occupations exceed those of men in the same occupational fields by about 10 percentage points. Only in the case of retraining as a wholesale or retail clerk the effects are only slightly higher for female participants.
Thus, although women are more frequently retrained in one of the most successful occupational fields, namely healthcare occupations, this cannot completely explain gender differences in the overall effect. Even within specific occupational fields differences with respect to gender can be found.
Unemployment effects
Again, in addition to employment we also consider unemployment as well as cumulated employment and earnings as outcome variables. The effects on monthly unemployment are reported in Table 5 .
For most occupations effects are weaker than those on employment. The only group for which (absolute) unemployment effects are stronger than employment effects is female participants in occupations in the secondary human health field. This implies that the share of women who neither are employed nor registered as unemployed and maybe are out of labour force after four (seven) years is higher among participants. However, as we only observe employment subject to social security contributions, this could also indicate that a remarkable share of women with an occupation in this field became self-employed. This is quite conceivable as this occupational field includes professions like beautician, chiropodist or hairdresser. If this was the case, positive effects of retraining in this occupational field would be underestimated in a way, as we do not have any information on self-employment and corresponding earnings. For those occupations which are frequently chosen both by men and women, we again mostly find stronger effects in the samples of women. 
Effects on cumulated employment
When looking at heterogeneous effects on cumulated employment in Table 6 , different aspects must be considered. Besides monthly employment effects after participation, the duration and magnitude of the lock-in effect affect cumulated employment and the length of retraining varies with occupations. Four years after treatment start treatment effects on cumulated employment are mostly negative and in many cases significant. The only target occupations for men which entail positive effects on cumulated employment after four years are transport occupations (in the 2004 sample and the SGB II sample). This is not surprising as retraining in the field of transport occupations has the shortest duration (see Table 2 ) and very strong effects on monthly employment in the 2004 sample and the SGB II sample (see Table 3 ). Also for women effects on cumulated employment after four years are mainly negative, except for participants according to SGB II who are retrained in the field of healthcare occupations or sales occupations. 16 Moreover, the results for the 2004 sample show that after seven years cumulated employment effects are positive and significant for many occupational fields. Exceptions are those occupations, which are also characterized by small effects on monthly employment probability (e.g. cooks and occupations in the secondary human health field).
Effects on cumulated earnings
Finally, we consider cumulated earnings as outcome, which are determined by employment rates and monthly earnings given an individual has found a new job. The results are presented in Table 7 .
Overall, the sign and significance of the effects for different target occupations for the three different samples are often similar to those of the effects on cumulated employment. However, there are also some occupations for which no positive effect on cumulated employment was found after four years but for which effects on cumulated earnings are positive. Male participants according to SGB II who are trained as industrial or tool mechanic as well as female participants according to SGB II who receive retraining in the field of office occupations realise negative effects on cumulated employment but positive effects on cumulated earnings. As mentioned above, this can be explained by the fact that on average employed participants also benefit from higher monthly earnings compared to employed non-participants. However, whether post-treatment earnings really are higher for participants also depends on occupations. Our data shows that there is no earnings advantage for participants with retraining in the field of personal security occupations and sales occupations. Male participants who get retraining as a cook as well as female participants with retraining in occupations in the secondary human health field even earn less than matched employed non-participants. At this point the question arises, whether having higher job chances but, given somebody found a job, lower earnings than non-participants in some occupations is really intended. Relatively low earnings after retraining may be explained by the fact that some occupations are just badly paid. Another reason might be that participants often do not complete retraining in certain occupations and thus still work as unskilled workers. Besides, another possible explanation is that after completing training the job perspectives or working conditions in the learnt occupation are so unattractive that participants rather work in unskilled jobs.
After seven years retraining in almost all occupational fields has a positive impact on cumulated earnings in the sample of participants starting retraining in 2004. Only men with retraining as a cook or in the field of office occupations as well as women with retraining in the secondary human health field do not realise significant positive effects on cumulated earnings, in the latter case the effect is even negative. This is not surprising as these occupations are characterized by insignificant or even negative effects on cumulated employment subject to social security contributions and no gains in post-treatment earnings.
Conclusion
In this paper we analyse the role of target occupations for the labour market effects of retraining.
First, we find that participants in different occupations also differ with respect to observable characteristics. This indicates that there is sorting into specific occupations, which can be driven both by the caseworker and the participant.
We estimate the effects of retraining for a period after major labour market reforms in Germany and find that training for a new vocational degree which started between 2004 and 2007 strongly increases employment prospects of participants. This is also true for the group of unemployment benefit II recipients who are often long-term unemployed and disadvantaged in the labour market.
As retraining is characterized by strong lock-in effects, effects on cumulated employment and earnings are less pronounced and can only be observed after several years. Overall we find that retraining in almost all occupations positively affects the labour market prospects of participants.
Moreover, female participants realise higher effects on labour market outcomes than male participants. Taking into account different target occupations reveals that differences in occupational choice do not fully explain gender differences in treatment effects. Still, the major target occupations of women, occupations in the field of healthcare, are one of those which affect future employment the most, both for female and male retraining participants. However, the average duration of retraining in these occupations is among the longest and thus it also entails strong lock-in effects.
Among the frequently chosen occupations of men, besides healthcare occupations, retraining in the field of transport occupations or in some production-related occupations has a strong impact on employment prospects of participants. Retraining as a cook and retraining in the field of clerical office occupations or construction occupations has the smallest effects on employment and also relatively weak or no effects on unemployment and earnings. Looking at the most important target occupations of female participants, occupations in the secondary human health field are the least effective ones, at least with respect to effects on employment subject to social security contributions. However, in most of the cases also for these "less successful" occupations we observe a significant positive and non-negligible impact on employment probabilities of participants, and there are hardly any occupations which do not improve employment chances of participants at all.
As participants with different target occupations also differ with respect to observable characteristics and we measure treatment effects on the treated in comparison to untreated non-participants, we cannot determine whether choosing another occupation would entail stronger effects. This could indicate that the assignment to specific occupations is in some way systematic. Finally, personal preferences and aptitudes of the participants will be crucial for the choice of a suitable occupation.
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